The metabolic and environmental factors influencing renal stone formation before,
Another key factor in stone risk is low fluid intake, which is associated with low urine volume and correspondingly high concentrations of stone-forming salts.
Increasing fluid intake --and thus urine volume--has been shown to bring urinary risk factors under the upper limit of metastability for solubility of stone-forming salts. 14, 15 The study reported here is the first to characterize the risk of forming renal stones during exposure to microgravily. Both urinary components and dietary factors were assessed in an attempt to clarify which variables contribute to the increased risk of renal-stone formation, and eventually to allow development of countermeasures that minimize this risk. Figure 3 . ]n this case, urinary calcium during the late in-flight phase is elevated as compared to the preflight control, even though ingested calcium levels are below preflight ingestion• << The relative urinary supersaturation ratios of the six subjects examined here was in the low-risk range for renal-stone formation during the preflight period (Figure 1 ).
MATERIALS AND METHODS

Subjects
Our previous study of astronauts immediately after flight, 11 indicated that the ratios of supersaturation for calcium oxalate and uric acid saturation were elevated alter flight as compared to the preflight controls. However, the much lower subject number in this study (6 as compared to 86) probably contributed to the nonsignificance of these increases immediately after landing.
Thus, even though these changes immediately after flight in this current study did not indicate a significant change, the trend for elevated ratios of calcium oxalate and uric acid is similar to that observed previously with a much larger study group.
The relative supersaturation ratios of calcium oxalate and brushite were greater during flight .:han before even in this small stud), group.
Factors that contributed to this risk included increased u_nar)" calcium (late in flight and on landing day), decreased urine volume (early and late in 15 In the present study, the substantial drops in energy and fluid consumption during flight relative to before may reflect an association between meals and fluid intake and may suggest that little fluid was consumed between meals ( Figure 2 ). This relationship between meals and fluid ingestion is the result of the fact that most space flight foods are rehydrated with water before consumption and this fluid accounts for a large percentage of the total ingested fluid. Reductions in energy., protein, and fluid consumption early during flight may have resulted from symptoms of space motion sickness (not reported), suppressed appetite, or hea_2¢ work schedules. Fluid intake on landing day still was less than that before flight, but had increased to preflight levels by 7-10 days after landing.
High calcium intake has long been thought to contribute to the formation of calcium- In this study, large individual differences in calcium intake may have obscured a general tendency for intake to decline during flight. However, urinary calcium concentration seemed to be independent of intake during the late in flight phase in this study (Figure 3 ). This is consistent with expectations of urinary calcium increases resulting from the space flight-induced bone loss, independent of dietary ingestion of calcium.
Diets high in animal protein also are known to increase urinary concentrations of calcium, U.S.Gov 
